Selective binding of bladder muscarinic receptors in relation to the pharmacokinetics of a novel antimuscarinic agent, imidafenacin, to treat overactive bladder.
The binding of orally administered imidafenacin, used to treat overactive bladders, to muscarinic receptors in rat tissue was characterized based on pharmacokinetics. The binding in six tissues including bladder tissue was measured using [N-methyl-(3)H] scopolamine methyl chloride ([(3)H]NMS). Pharmacokinetic parameters were estimated from measurements of the concentration of imidafenacin in serum, the bladder, and the submaxillary gland by liquid chromatography-mass spectrometry/mass spectrometry. The receptor binding affinity of imidafenacin in vitro was significantly lower in the bladder than submaxillary gland or colon. The oral administration of imidafenacin (0.79, 1.57, and 6.26 μmol/kg) was characterized by a more selective and longer-lasting binding to muscarinic receptors in the bladder than other tissues. Imidafenacin showed little binding to brain muscarinic receptors, consistent with its minor effect on the central nervous system. Pharmacokinetic data showed that orally administered imidafenacin was distributed at a higher concentration in the bladder than the serum or submaxillary gland of rats. After the intravesical instillation of imidafenacin, there was significant binding of muscarinic receptors in the bladder. Furthermore, a significant level of imidafenacin was detected in the urine of rats given a 1.57 μmol/kg concentration of this agent. The present study demonstrated that imidafenacin administered orally distributes predominantly to the bladder and exerts more selective and longer-lasting effect on the bladder than other tissues, such as the submaxillary gland, colon, and brain. Furthermore, the imidafenacin excreted in urine may play an important role in pharmacokinetic and pharmacological selectivity.